Introduction
============

Gastrointestinal stromal tumours (GIST) represent the most common mesenchymal malignancy arising from the gastrointestinal tract. Most frequently, GISTs are located in the stomach (60%) and the small bowel (30%) but can occur anywhere from the oesophagus to the rectum and in the omentum, mesentery and retroperitoneum^\[^[@B1]^,^[@B2]^\]^. GISTs metastasize most often to the liver, omentum and peritoneum by hematogenous spread and peritoneal seeding^\[^[@B2]^\]^. During the last century no effective drugs for advanced GISTs were available. For the first time, Joensuu et al.^\[^[@B5]^\]^ reported in 2001 that the tyrosine kinase inhibitor (TKI) imatinib mesylate revealed striking effects in the treatment of GISTs. Imatinib mesylate, a small molecule, has an antiproliferative and antiangiogenetic effect as it inhibits the mutated subset of the protooncogene cKIT and the platelet-derived growth factor receptor alpha (PDGFRA) that is frequently found in GISTs. Over the last decade, this new approach raised a still ongoing discussion with regard to tumour response assessment: in most patients undergoing imatinib therapy, GIST lesions showed only a minor reduction in size despite an obvious response, but the lesions regularly became hypoattenuated in contrast-enhanced CT^\[^[@B5]^\]^. Moreover, patients with progressive disease not necessarily present with an increase in lesion size or with new lesions but with a new phenomenon called nodule within a mass^\[^[@B8]^\]^. These characteristics are not addressed by the Response Evaluation Criteria in Solid Tumors (RECIST), which are based on measurements of the longest axial lesion diameter and commonly applied to assess therapy response^\[^[@B9]^,^[@B10]^\]^. Therefore, Choi et al.^\[^[@B11]^,^[@B12]^\]^ introduced CT criteria additionally addressing changes in lesion density. Other studies evaluated the use of \[^18^F\]fluorodeoxyglucose (FDG)-positron emission tomography (PET) due to the fact that density changes of GIST lesions and therefore tumour vitality might be reflected by changes in the glucose metabolism^\[^[@B13]^\]^.

However, for the optimal management of patients with GIST receiving a targeted therapy, it is required that the applied algorithm in imaging for staging and follow-up as well as for therapy response assessment is widely standardized. But to the best of our knowledge, current reports about the management of patients with GIST are primarily addressed to treatment strategies^\[^[@B4]^,^[@B16]^,^[@B17]^\]^ and imaging algorithms are not mentioned. Therefore, the German GIST Imaging Working Group was formed and composed this consensus report to build an algorithm for the imaging management of patients with GISTs.

Materials and methods
=====================

The German GIST Imaging Working Group was organized by 2 radiologists (S.D., G.A.) who invited German radiologists known for their engagement in the radiological assessment of patients with GISTs at specialized centres. All participants of the German GIST Imaging Working Group have extensive expertise in clinical trials of targeted drugs like imatinib or sunitinib.

The Working Group was supported by an unrestricted grant from Novartis Pharma, Nuremberg, Germany. The summit was performed to address and discuss the following end points: (a) indication and optimal acquisition technique for CT, magnetic resonance imaging (MRI) and \[^18^F\]FDG-PET/CT scan at baseline (before onset of a targeted therapy), during and after the end of treatment with respect to the scan region, application of intravenous or oral contrast agent (sort, amount, flow rate), need for dynamic studies, scanning and reconstruction parameters and MRI sequences, respectively; (b) tumour response assessment considering measurement techniques on CT, MRI and \[^18^F\]FDG-PET/CT and result interpretation; (c) identifying pitfalls; (d) staging interval. In preparation for the consensus meeting, all participants studied the German and English literature that was selected stepwise. First, a search for the paired key words "imaging" and "gastrointestinal stromal tumo(u)rs" using the US National Library of Medicine PubMed was performed and yielded 127 articles. Second, these articles were screened for topics concerning diagnostic quality of CT, MRI and PET and/or methods to assess therapy response. Sixty-one journal articles remained for systematic review including 24 original contributions that evaluated the diagnostic quality of PET^\[^[@B13]^,^[@B18]^\]^ and MRI^\[^[@B19]^\]^ in comparison with CT as well as by histological work-ups for PET^\[^[@B20]^\]^, CT^\[^[@B19]^,^[@B21]^,^[@B22]^\]^ and MRI^\[^[@B19]^\]^. Methods to assess therapy response by different imaging modalities were explored by CT^\[^[@B6]^,^[@B23]^\]^, PET^\[^[@B14]^,^[@B20]^,^[@B26]^,^[@B27]^\]^, PET+CT^\[^[@B8]^,^[@B11]^,^[@B18]^,^[@B28]^\]^ and MRI^\[^[@B7]^,^[@B31]^,^[@B32]^\]^. Benjamin et al.^\[^[@B33]^\]^ performed the only validating study with regard to the modified CT criteria proposed by Choi et al.^\[^[@B12]^\]^ In view of this weak data situation, the consensus determined by this Working Group could not be evidence-based and, therefore, is primarily based on the experience of the panellists.

The consensus meeting was led by an independent professional moderator to reach consensus on the end points and to avoid a unilateral consensus formation by individual panellists. The discussion on each end point was started with an introductory presentation by one of the panellists including a review of the literature. The other panellists contributed with information derived from the literature and their experience of imaging GIST patients including examinations within clinical trials. Subsequently, potential controversial aspects were discussed. If panellists disagreed on a specific aspect, resolution was attempted by suggesting a compromise all panellist could agree on. Only if all panellists agreed unanimously was this opinion regarded as a consensus. The results of the German GIST Imaging Working Group are presented here. To our knowledge, these specific radiological end points have not been addressed in earlier statements on GIST management.

Imaging acquisition protocol and indication
===========================================

Computed tomography
-------------------

CT is the standard imaging method in patients with GISTs^\[^[@B3]^,^[@B34]^\]^ ([Fig. 1](#F1){ref-type="fig"}). CT has a high reliability in tumour detection and staging and has been established as the standard method for assessing therapy response. Furthermore, CT is widely available, has high patient comfort and is an economically competitive method. Due to known difficulties in assessing response in GIST patients, it is important to preferably provide the same examination protocol and therapy response assessment to all GIST patients. Therefore, patients with GIST should routinely be staged by CT with a standardized protocol as follows. Figure 1Algorithm for optimal use of different imaging modalities. CM, contrast media.

*Thorax*. As the incidence of pulmonary metastases at the first presentation is rare (2%)^\[^[@B35]^\]^, a CT scan of the chest is only recommended at the baseline staging. Patients do not have to be followed up by chest CT if they initially had no pulmonary metastases. Additional CT of the chest is recommended in case of progression of abdominal disease.

*Abdomen*. For baseline staging (before onset of therapy), the CT protocol should be triphasic consisting of a non-enhanced phase, an arterial phase, and a portal venous phase of the liver^\[^[@B34]^\]^ with the portal venous phase covering the complete abdomen and pelvis. During therapy, patients should be followed by biphasic CT containing a non-enhanced and a portal venous phase^\[^[@B4]^\]^ ([Fig. 2](#F2){ref-type="fig"}). The follow-up CT of patients after the end of therapy should be the same as the protocol at baseline ([Fig. 1](#F1){ref-type="fig"}). Figure 2Overview about the scanning region, the recommended contrast-enhanced CT phases and the choice of negative or positive oral contrast agents (CA) at baseline, during and after treatment. Abdomen always consists of upper abdomen and pelvis. CM, contrast media.

In general, CT should be performed after intravenous administration of 120 ml of a nonionic iodine contrast agent (300 mg/ml) or an equivalent iodine dose followed by 30 ml of a saline bolus. A flow rate of 3--4 ml/s is preferable. The delay ideally should be determined by bolus triggering; thereafter, the portal venous phase should start after 30--40 s. Otherwise, the arterial and portal venous phases should be started after 30--40 s and 60--70 s after injection, respectively.

Patients receiving their baseline staging CT should receive a negative/water-equivalent oral contrast agent allowing for the detection of gastrointestinal tract wall lesions^\[^[@B4]^,^[@B36]^\]^. During therapy and after the end of treatment, patients should receive a positive oral contrast agent allowing for detection of recurrent tumour or peritoneal metastases. In these cases, the use of negative oral contrast agents seems to be dispensable ([Fig. 2](#F2){ref-type="fig"}), as metastases most often involve the liver and peritoneum, whereas intramural metastases occur rarely in the intestine^\[^[@B3]^,^[@B4]^\]^.

The scan parameters (tube voltage, tube current, slice thickness) should be similar for all examinations to afford comparable measurements of Hounsfield units (HU) reflecting density changes^\[^[@B12]^\]^. A reconstructed slice thickness of 5 mm and a multiplanar reformation in a second plane (e.g. coronal) is preferable.

The parameters of intravenous contrast agent injection and scan parameters should be ideally registered on images or in the report. A patient presenting with a baseline staging CT that deviates from these requirements should receive a new appropriate CT scan.

Magnetic resonance imaging
--------------------------

MRI should be applied in cases of potential resection of liver metastases due to the higher sensitivity in detecting small liver lesions. Moreover, MRI is an alternative method to CT if contraindications to CT exist (e.g. allergy to iodine contrast agents) ([Fig. 1](#F1){ref-type="fig"})^\[^[@B4]^\]^.

*Thorax*. Patients should receive a non-enhanced CT of the thorax at baseline as CT allows more sensitive lesion detection than MRI ([Fig. 1](#F1){ref-type="fig"}).

*Abdomen*. Patients with a liver-related question (e.g. potential hepatic resection) should receive an MRI of the liver^\[^[@B4]^\]^. Patients with contraindications to CT should receive a scanning protocol that includes the complete abdomen and pelvis ([Fig. 1](#F1){ref-type="fig"}).

### MRI of the liver in addition to a CT due to a liver-related question

This protocol should consist of a non-enhanced T1-weighted sequence with an in-phase and opposed-phase acquisition and T2-weighted sequence. One sequence should be acquired with fat saturation. Images should have a maximum slice thickness of 7 mm. If possible, diffusion-weighted imaging (DWI) should be performed. Every patient should undergo a multiphase study of the liver after intravenous administration of a single dose (0.1 mmol/kg) of a gadolinium contrast agent followed by 40 ml of a saline bolus. Thereby a flow rate of 2 ml/s should be used to inject 0.5 M contrast agent, otherwise the flow rate has to be adapted. This study should at least consist of a non-enhanced, an arterial and a portal venous phase and should be acquired as a T1-weighted sequence with fat saturation in an axial plane and with a slice thickness of a maximum of 5 mm ([Table 1](#T1){ref-type="table"}). In case of an intended resection of a liver lesion, the application of a liver-specific contrast agent is preferable. Table 1List of sequences that should be used in MRI of the liver and abdomenSequenceSlice thickness (mm)LiverAbdomenT1 in-phase/opposed phase, axial≤7++T2 axial≤7++DWI axial≤5+Dynamic liver scan T1 fat saturation, axial≤5++T1 fat saturation, axial≤7++T1 fat saturation, coronal≤7+

### MRI abdomen (liver and pelvis) in patients with contraindication to CT

The required sequences for an MRI of the abdomen are almost similar to the MRI protocol of the liver. Except for the sequence of the multiphase study of the liver, sequences have to be adapted to cover the complete abdomen and pelvis. In addition, a T1-weighted sequence with fat saturation should be performed in a coronal plane with a slice thickness of at most 7 mm ([Table 1](#T1){ref-type="table"}).

Patients receiving their baseline staging MRI should be prepared with an intravenous spasmolytic agent such as butylscopolamine and an oral contrast agent. Depending on the site of metastases, patients may also receive spasmolysis and/or an oral contrast agent at follow-up or after the end of therapy.

The application data of the intravenous contrast agent and scan parameters should be ideally registered on images or in the report.

Positron emission tomography
----------------------------

PET/CT with \[^18^F\]FDG is a potential alternative to CT and is particularly indicated in terms of ambiguous CT or MRI results^\[^[@B4]^,^[@B37]^\]^. Furthermore, \[^18^F\]FDG-PET allows early response assessment^\[^[@B13]^\]^ ([Fig. 1](#F1){ref-type="fig"}).

At baseline, the PET/CT scan should cover the complete thorax, abdomen and pelvis. During follow-up, a scan of the abdomen is always necessary, while further scans of the thorax are only required in patients with pulmonary metastases or progressive disease.

For PET, \[^18^F\]FDG should be applied as the radionuclide of choice and the activity administered should be in accordance with the European Organization for Research and Treatment of Cancer (EORTC) guidelines^\[^[@B38]^\]^. Generally, a full-dose CT with an iodine contrast agent should be included according to the CT guidelines introduced above. PET/CT with a low-dose or non-enhanced CT does not compensate for a CT as described above^\[^[@B10]^\]^. A low-dose \[^18^F\]FDG-PET/CT should only be applied if a short-term follow-up for an early response assessment during therapy is clinically indicated.

Therapy response assessment
===========================

Measurement technique
---------------------

Therapy response is commonly assessed according to RECIST 1.1^\[^[@B9]^\]^ Therefore, the longest axial lesion diameter (RECIST diameter) of a maximum of 2 target lesions per organ and 5 per patient should be measured ([Table 2](#T2){ref-type="table"}). The assessment of patients with GIST also requires evaluation of lesion density^\[^[@B11]^,^[@B39]^,^[@B40]^\]^. Table 2Response criteria and modified CT criteria according to RECIST and ChoiResponseRECIST 1.1ChoiPDIncrease of at least 20% and 5 mm in SLDIncrease of at least 10% in SLD and decrease of less than 15% in MLD[^a^](#TF1){ref-type="table-fn"}New lesion(s)New lesion(s)Unequivocal progression of non-target lesion(s)New or increasing nodule(s) within a massSDDecrease of less than 30% and increase of less than 20% in SLDDecrease of less than 10% and increase of less than 10% in SLD and decrease of less than 15% in MLD[^a^](#TF1){ref-type="table-fn"}PRDecrease of at least 30% in SLDDecrease of at least 10% in SLD and decrease of at least 15% in MLD[^a^](#TF1){ref-type="table-fn"}CRComplete remissionComplete remission[^1][^2]

Computed tomography
-------------------

On CT images, lesion density is reflected by intratumoural attenuation in Hounsfield units (HU) and should be assessed in the portal venous phase. Preferably, the measurement is performed on the level of the RECIST diameter by a polygonal region of interest (ROI) that borders the entire lesion including the hypervascularized rim, if present ([Fig. 3](#F3){ref-type="fig"}). Alternatively, an ellipsoid or circular ROI may be used and should contain the maximum of the target lesion. In inhomogeneous lesions, an additional ROI should be similarly measured in the centre of the upper and/or lower half of the target lesion and the mean value should be calculated. Changes in HU during follow-up should be assessed analogously to RECIST: HU measurements of all lesions should be averaged at each follow-up and the resulting mean HU value should be compared with the nadir of the mean HU measurements during follow-up. Figure 3Liver metastasis with hypervascularized rim that should be included in the density measurement by a polygonal ROI.

Magnetic resonance imaging
--------------------------

On MRI, therapy response is assessed by the same methods introduced for CT. So far, assessment of therapy response by changes in signal intensity (SI) has only been explored in 2 studies^\[^[@B7]^,^[@B31]^\]^. Compared with measurements of HU at CT, SI changes are less reliably assessable even if standardized MRI protocols are used.

Positron emission tomography
----------------------------

Evaluation of a PET/CT is based on the assessment of the CT component as described above and the PET component. On \[^18^F\]FDG-PET/CT, the glucose metabolism is reflected by the maximum standardized uptake value (SUV~max~) and recorded by a single ROI covering the entire lesion.

In general, it is highly recommended to reassess the previous measurements of lesion size and density during follow-up although this is different to common requirements of clinical trials.

Interpretation of results
=========================

Therapy response assessment in patients with GIST consists of changes in lesion size, in lesion density and the appearance of new lesions^\[^[@B40]^\]^. Lesion size should generally be measured according to the RECIST criteria ([Table 2](#T2){ref-type="table"})^\[^[@B9]^\]^. In addition, the assessment of lesion density is important, as therapy response is commonly reflected by a decrease in lesion attenuation due to myxoid degeneration^\[^[@B1]^,^[@B5]^\]^. Therefore, changes in lesion density should be assessed quantitatively and qualitatively by ROI measurements as mentioned above and by a visual analysis regarding lesion homogeneity as described below.

Computed tomography
-------------------

Choi et al.^\[^[@B12]^\]^ suggested a threshold of 15% in decrease of lesion attenuation to quantitatively assess response on CT images. However, up to now its validity has not been proven by a large prospective trial. With respect to the measurement variability of a manually drawn ROI, we recommend that the difference in lesion density should account for at least 10 HU and that the standard deviation of ROI measurements should be considered.

Magnetic resonance imaging
--------------------------

Compared with an assessment based on CT, at MRI it is more difficult to obtain reproducible measurements of the SI and up to now, no potential reference values were defined.

Positron emission tomography
----------------------------

In \[^18^F\]FDG-PET/CT the baseline SUV~max~ can be used as a reference to determine therapy response. A decrease of the SUV~max~ indicates tumour response. PET response criteria introduced by the EORTC group^\[^[@B38]^\]^ may be applied, however, the reading physician has to be aware that these criteria are discussed controversially. In case of inconsistent results between the evaluation of the CT and PET components, the response has to be determined on an individual basis.

In general, the morphological response assessment of GISTs using CT or MRI is not only based on measurements of lesion size and density. It is important to critically evaluate these measurements with respect to the homogeneity of all lesions that may change due to variations of a hypervascularized rim, the appearance of a nodule within a mass or intratumoural haemorrhage. It is of paramount importance to distinguish pseudoprogression from real disease progression. Pseudoprogression can be caused by an increase in lesion size due to myxoid degeneration ([Fig. 4](#F4){ref-type="fig"}) or intratumoural haemorrhage ([Fig. 5](#F5){ref-type="fig"}). Pseudoprogression can also be caused by the appearance of a pseudo-new lesion that becomes hypoattenuated due to myxoid degeneration after onset of targeted therapy ([Fig. 6](#F6){ref-type="fig"})^\[^[@B34]^,^[@B37]^\]^. In contrast, real disease progression can be reflected by true new lesions, increasing lesion size, increasing attenuation of the rim or the entire lesion as well as the appearance of a new nodule within a mass, which presents a hyperattenuated nodule within a hypoattenuated lesion ([Fig. 7](#F7){ref-type="fig"})^\[^[@B8]^\]^. Figure 4(a) Before onset of imatinib therapy, this liver metastasis is hypervascularized and (b) at the next follow-up this lesion presents hypoattenuated reflecting myxoid degeneration. Figure 5(a) Large metastastic liver lesion with hypervascularized center. (b) Twelve days later the patient presented with acute abdominal pain and a decrease in the haemoglobin level of 2.4 mg/l. CT revealed intratumoural haemorrhage and due to this an obvious increase in lesion size. Figure 6(a) A non-enhanced CT phase shows 2 hypoattenuated liver lesions (white arrows). (b) These lesions were not detectable on the simultaneously acquired portal venous CT phase. (c, d) At the next follow-up CT scan, both lesions increased and are visible on the non-enhanced and portal venous CT phase. Figure 7(a) Multiple GIST metastases with myxoid degeneration. (b) In the follow-up CT scan, the size of the lesions was almost stable but new hyperattenuated nodules within a mass (white arrows) appeared within 3 lesions as a sign of progressive disease.

Pitfalls
========

Response evaluation of GISTs occasionally can be difficult due to specific characteristics of this tumour treated with TKI. Therefore, it is recommended to consider the following characteristics for lesion selection, measurement and overall assessment. In principle, target lesions should represent the largest lesions but should also be well defined allowing accurate measurement. Confluent lesions and lesions that will probably be merged with other lesions at the next follow-up scan should be avoided. GIST lesions are frequently located in the peritoneum or intestine and may change their position between follow-up scans. This causes a misalignment of the lesion and prior measurements are not comparable with current measurements. Intestinal lesions can additionally mimic a decrease in size when liquid contents are drained. In summary, target lesions should preferably be immobile such as liver lesions.

As mentioned above, it is difficult to obtain reproducible measurements of the lesion density. Therefore, it is crucial that density measurements are not affected by adjacent vessels, hollow organs or oral contrast agent in the gastrointestinal tract. In addition, the ROI should avoid areas that are affected by a partial volume effect, otherwise a preferably larger lesion should be chosen. Furthermore, the visual evaluation should particularly attend to intratumoural haemorrhage as well as the nodule within a mass phenomenon. An increase in lesion size and density due to intratumoural haemorrhage does not reflect disease progression. Another incorrect response assessment may result from a missed nodule within a mass that is potentially not reflected by a target lesion or even a density measurement.

Follow-up interval
==================

In general, the follow-up intervals are determined interdisciplinarily. Up to 4 weeks after onset of targeted therapy, the acquisition of an early follow-up CT is only indicated if a disease progression or a potential complication, e.g. haemorrhage is clinically suspected. Therefore, the CT follow-up protocol should be applied. In cases of a contraindication to CT, the indications can similarly be evaluated by the MRI follow-up protocol. PET/CT with \[^18^F\]FDG is the method of choice to assess early response^\[^[@B13]^,^[@B18]^\]^ although this requires the existence of a baseline \[^18^F\]FDG-PET/CT as reference.

The first regular follow-up imaging is commonly performed at the end of the first month up to the third month after onset of therapy. At this time, therapy response should be primarily based on changes in lesion density. At the same time, changes in lesion size as well as the appearance of new lesions should be critically evaluated with respect to a potential pseudoprogression. PET/CT should only be applied to evaluate inconclusive results obtained by morphological imaging^\[^[@B4]^,^[@B37]^\]^.

After 3 months of therapy, the response assessment should be based on changes in lesion density, size and the appearance of new lesions. As mentioned above, \[^18^F\]FDG-PET/CT should only be applied to evaluate inconclusive results^\[^[@B4]^,^[@B37]^\]^.

Discussion
==========

The introduction of targeted therapy in metastatic GIST raised new questions regarding imaging and therapy response assessment. Therefore, the German GIST Imaging Working Group elaborated recommendations for the radiological management of GIST patients.

Consensus was reached on all questions related to application and imaging acquisition techniques with respect to the time of imaging (baseline, during and after treatment), scan region, application of contrast agents, need for multiphase studies, postprocessing parameters and sequences. An adequate staging interval has to be determined in an interdisciplinary discussion, but with respect to indication and time of follow-up, the Working Group composed recommendations for the imaging methods.

The standard imaging technique in patients with GIST should be contrast-enhanced CT. CT is widely available, allows high patient comfort, is cost effective and has a high sensitivity in lesion detection^\[^[@B4]^\]^, particularly for mesenteric and peritoneal metastases^\[^[@B19]^\]^. MRI is the method of choice in patients with contraindications to CT or liver-specific questions^\[^[@B17]^\]^. Due to the fact that targeted therapies induce metabolic changes in glucose metabolism, the relevance of \[^18^F\]FDG-PET/CT was also discussed. In GIST, the primary domain of \[^18^F\]FDG-PET or \[^18^F\]FDG-PET/CT is to assess an early response if necessary^\[^[@B13]^,^[@B18]^\]^ and as an additional method in the case of inconclusive results on CT or MRI^\[^[@B4]^,^[@B37]^\]^. Choi et al.^\[^[@B11]^\]^ reported that 20% of lesions did not show a significant glucose uptake on pretreatment \[^18^F\]FDG-PET. In summary, \[^18^F\]FDG-PET/CT is a promising method especially with regard to assessment of therapy response but it suffers from a limited availability and relatively high cost^\[^[@B10]^,^[@B11]^\]^. Therefore, the Working Group could not recommend the routine use of PET/CT in GIST patients.

GIST lesions responding to targeted therapy with imatinib commonly show myxoid degeneration^\[^[@B1]^,^[@B5]^\]^ that is reflected by distinctly hypodense, almost cystic-appearing lesions on imaging. Consequently, CT lesion density should be considered in assessing response. For reproducible results, it is recommended to choose the target lesions according to the common and widely known RECIST criteria and measure the lesion density on the same level as the RECIST diameter. In inhomogeneous lesions, additional ROIs centrically in the upper and lower half should be measured. To further minimize measurement variability, we recommend that patients should always receive the same imaging technique and protocol. On MRI, measurements of SI are possible but less reliable due to large variability in the imaging technique. The response assessment might be difficult in lesions with increased density and size due to bleeding into the target lesion. Similarly, myxoid degeneration could cause an increase in size or a hypoattenuated pseudo-new lesion that has not been visible before^\[^[@B1]^,^[@B4]^,^[@B5]^\]^. Finally, it is of paramount importance that the radiologist critically reviews the results of all evaluation criteria. In a case of inconclusive results on CT or MRI, \[^18^F\]FDG-PET/CT might allow a more conclusive assessment of therapy response^\[^[@B4]^\]^. But as GIST lesions can be negative on \[^18^F\]FDG-PET before onset of targeted therapy^\[^[@B11]^\]^, ideally a baseline \[^18^F\]FDG-PET/CT should be available^\[^[@B37]^\]^.

Conclusion
==========

The management of patients with GIST receiving targeted therapy requires a standardized imaging algorithm for staging and follow-up that allows appropriate response assessment with respect to changes in lesion size and density. Furthermore, response criteria considering HU or SI changes should be validated by futures studies.

This paper is available online at <http://www.cancerimaging.org>. In the event of a change in the URL address, please use the DOI provided to locate the paper.

[^1]: PD, progressive disease; SD, stable disease; PR, partial complete response; CR, complete response; SLD, sum of the longest diameter according to RECIST^\[^[@B9]^\]^; MLD, mean lesion density according to modified CT criteria^\[^[@B11]^\]^.

[^2]: ^a^Complementary recommendation of the German GIST Working Group: density changes should account for at least 10 HU.
